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Preparation and Performance of MOF-derived Plugging and Inhibiting Agent Used in Drilling Fluids
ZHUANG Qingzuo', TIAN Yugqin®, LUO Yue', LUO Xiao', XIN Aiyuan’, TANG Yanyan’, LIU Weiwei’
(1. College of Chemistry & Environmental Engineering , Yangize University, Jingzhou, Hubei 434000, P R of China; 2. Research Institute of Petroleum
Engineering, Sinopec Shengli Oilfield Company , Dongying ., Shandong 257000, P R of China)

Abstract: The MOF-derived plugging and inhibiting agent, rich in amine groups in outside structure, was successfully prepared,
employing addition polymerization of the aziridine and the functional organic-inorganic hybrid which was prepared by zinc nitrate
hexahydrate, 2-methylimidazole and ethylenediamine, and it’ s sealing ability, inhibition and compatibility with various drilling
fluids were investigated. The agent could greatly reduce the total filtration loss of base slurry due to its excellent plugging
performance. The total filtration loss of the 6% bentonite muds was 24 mL, while that of the 3% bentonite +3% agent slurry was
only 4.4 mL. The yield point of the slurry system containing 2% agent was only 6.5 Pa as the bentonite reached up to 25%, and the
swelling heights of the bentonite in the 2% agent system reduced by 76% compared with in fresh water system. Furtherly, the
recovery rate of shale treated by the agent was satisfactory, being of 74.23%. In addition, the 3% plugging and inhibiting agent
ensured the rheological property and filtration steady for drilling before and after aging and showed a slight increases in HTHP
filtration as well as shale recovery rate. Based on results, the MOF-derived plugging and inhibiting agent has excellent sealing
ability, inhibition and compatibility.

Keywords: MOF'; aziridine; organic-inorganic hybrid; blocking performance; inhibition performance
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Development and Performance Evaluation of Strong Plugging and Anti-collapse Agent with Cementation
Type
YU Jiashui', YOU Zhiliang’, FU Chaosheng', AO Tian’, JIANG Guancheng’, XIE Chunlin’, KONG Dechang’
(1. Drilling Fluid Branch of Western Drilling Engineering Company Ltd, PetroChina, Karamay, Xinjiang 834000, P R of China;2. Dagang Oilfield
Research Institute of Petroleum Engineering, PetroChina, Tianjin 300280, P R of China; 3. State Key Laboratory of Petroleum Resources and
Prospecting , Key Laboratory of Petroleum Engineering (Ministry of Education), China University of Petroleum , Beijing 102249, P R of China)

Abstract: In order to improve the problems of wellbore instability and lost circulation caused by fractured strata in the southern
margin of Junggar Basin, a cementing strong plugging and anti-collapse agent XZ-OSD was developed by imitating the multilayer
composite structure of shell and combining the bionic strong plugging theory. The structure of XZ-OSD was characterized by SEM
and IR, its thermal stability, fluid loss reduction effect and plugging property were evaluated, and the plugging mechanism was
analyzed. The results showed that the spherical particle size of XZ-OSD was 50—200 nm. XZ-OSD had good thermal stability, and
the decomposition temperature was 250°C. XZ-OSD had a significant fluid loss reduction effect. When only 1% XZ-OSD was added
to the base slurry, the API fluid loss of oil-based drilling fluid was reduced by 72.22%, and the fluid loss at 150°C high temperature
and high pressure was reduced by 81.43%. XZ-OSD had a significant effect in protecting oil and gas formation. After 1% XZ-OSD
was added to the plugging slurry, the forward plugging rate and reverse plugging rate of the core were increased by 2.89 times and
0.4 times, respectively. XZ-OSD had a good plugging effect at hightemperature. When 6% XZ-OSD was added to the plugging
slurry, the fluid loss after heating at 180°C for 16 h was only 2 mL. After entering the formation, XZ-OSD could enter pores and
cracks of different sizes, plug the pores and cracks through the bridge plug and bridging. Furthermore, XZ-OSD expanded in
contact with oil, the pressure-bearing capacity of leakage layer was enhanced through the expansion property and the cementing
ability, thereby improving the stability of wellbore, and avoiding the occurrence of complicated down-hole accidents such as lost
circulation.

Keywords: lost circulation; plugging agent; cementation type; plugging under pressure; Junggar Basin





